SI

Samples depicted in
were all prepared using the optimized PFA(a-c), GA (d-f) or MeOH (g-i) protocols with 0.4% Triton X-100, 0.5% NaBH4 and blocked in 5% BSA. Figure 1c and 1f had an additional pre-extraction step of 37°C 0.5%
Triton X-100 in HEPES buffer pH 7.4 (2 mM MgCl2, 100 mM KCl, 1mM EDTA) for 30 seconds. This was added as the medium was removed and then replaced with the fixative as stated in the protocols. 1a,d,g were stained with 1:1000 dilution rabbit-anti-Tom20 (Santa Cruz) for three hours and 1:1000 Alexa Fluor 647 cow-antirabbit (Life Sciences) for one hour. 1b,e,h were stained using a 1:500 dilution of stock 6.6 μM phalloidin-Alexa Fluor 647 (Life Sciences) for 30 minutes. 1c was stained with 1:100 mouse anti-α/β-tubulin (Sigma) for four hours and 1:100 Alexa
Fluor 647 rabbit-anti-mouse (Life Sciences) for two hours. 1f,I were stained with 1:500 mouse anti-α/β-tubulin (Sigma) for four hours and 1:1000 Alexa Fluor 647 rabbit-anti-mouse (Life Sciences) for two hours.
SI Methods 2. Figure 2.
Samples depicted in Figure 2 were prepared according to the optimized GA protocol with 0.5% Triton X-100, 0.5% NaBH 4 and 3% BSA for blocking. Alterations to the optimized protocol were: cells shown in Figure 2a ,d were fixed for 8 minutes instead of 15 minutes; cells shown in Figure 2b ,e were fixed with 2% GA instead of 3% GA;
and cells shown in Figure 2c ,f were fixed for 25 minutes instead of 15 minutes. All samples were stained with 1:500 mouse anti-α/β-tubulin (Sigma) for four hours and 1:1000 Alexa Fluor 647 rabbit-anti-mouse (Life Sciences) for two hours.
SI Methods 3. Figure 3.
Samples shown in Figure 3 were fixed according to general protocols however technical aspects found to be crucial in our protocol development were carried over.
This included application of fixatives using a two-hand method so as to disallow cells from any level of dehydration, fixing at 37°C for PFA and GA, and -20°C for MeOH as well as the culture conditions outlined in the protocols. None of these samples were blocked or quenched and washing was kept to two five minute washes with PBS. Fig. 3a . shows cells fixed according to the MeOH protocol with the addition of a 60 second -20°C PBS wash prior to addition of the MeOH. Fig. 3b . shows cells fixed according to the MeOH protocol without being returned to a -20°C environment and so allowing the fixative to quickly equilibrate to room temperature. Fig. 3c shows cells fixed with 4% PFA fixation at room temperature after a 60 second PBS wash. Fig. 4d shows cells pre-extracted using 0.3% Triton X-100 in HEPES buffer pH 7.4 (2 mM MgCl2, 100 mM KCl, 1mM EDTA) for 30 seconds and then fixed in 3% GA for ten minutes. 
SI Methods 4. Figure 4.
Samples shown in Figure 4 were fixed according to various protocols to demonstrate the effects of membrane permeabilization prior, concurrent with, and following fixation. Fig. 4a shows cells fixed using the optimized MeOH protocol. Fig. 4b shows cells pre-extracted using 0.3% Triton X-100 in HEPES buffer pH 7.4 (2 mM MgCl2, 100 mM KCl, 1mM EDTA) for 30 seconds and then fixed in 3% GA for ten minutes. Fig. 4c shows cells simultaneously permeabilized using 0.3% GA and 0.3% Triton X-100 as in the optimized protocol. Fig. 4d shows cells fixed in 3% GA and then permeabilized using 0.3% Triton X-100. rabbit-anti-mouse (Life Sciences) for two hours.
SI Methods 5. Figure 5.
Cells depicted in Figure 5 were fixed using the optimized GA protocol, 0.4% Triton X-100, 0.5% NaBH 4 , and blocked using 5% BSA. Antibody concentrations are as stated for four hours primary incubation and two hours secondary incubation.
SI Methods 6. Figure 6.
Figures 6 a,d,g shows cells fixed using the optimized PFA protocol, Fig. 6c ,f,I shows cells fixed using the optimized GA protocol and Fig. 6b ,e,h shows cells fixed with a mixed PFA/GA protocol. This combined 3% PFA with 0.5% GA in isotonic PBS, pH 7.4
with application at 37°C concurrent with removal of the growth medium. Samples depicted in Fig 6g-i were quenched using 1% NaBH4 and blocked using 3% BSA.
Antibody concentrations are as stated for four hours primary incubation and two hours secondary incubation.
